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D@ in Runll

e Center of Mass Energy = 1.96 TeV

o Expect 2 fb! by end of 2004 (RunlIa),
15 fb! by 2008 (RunlIb)

e Goals
— Comprehensive study of top quark properties
— Precise measurements of m,,,, my,, A,
— Search for new phenomena (SUSY, technicolor,...)
— Search for the Higgs boson
— QCD (proton structure, quark compositeness)
— B-physics (B, mixing)

e D@'’s strength is high-pT physics

e Requires
— Measurement of leptons (e, p), jets, missing p;
— Flavor tagging of jets
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Fermilab

P

* pp collisions
* Eqom = 1.96 TeV B e
+ 396 ns bunch spacing | Souped
* Run Il peak luminosity
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Main Injector
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DO RunlI Detector

NORTH MION_TARGCCI MDON TRIGGER SOUTH

AN

h—1

| O O “‘"L'J:I_a:; *
& \pueons /NG
\ D D | :! \-{;1:

|

'

-l
AT PR

o ap™y LR T )
PR
LT |

— ik Wt ety anty -ty At atath o g e - - == - -
RN SR TR P o O LR U O Rl R Bl e P e T i Sl ML
SRR AR R LA RS B SRR AR AT PY A TN R T I A EE LI CHVRE cOR R

-10 = 0 o 10



Meenakshi Narain,
ICHEP2002, 7/29/2002

Detector Performance

e Silicon Tracker

Charge correlation between

Silicon cluster charge
. 9 p and n-side of a silicon detector
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Detector Performance
 Impact Parameter Resolution
Impact

Survey-only alignment constants parameter
40+ width =36 ym ¢ 60 - —

o> 106ev (|| o(beam) =30 pm | 5. [ ¢ [ D data (preliminary)
ol >5=20pum ' » D@ MC single muons
200

o
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400 -200 O 200 400

Global track DCA ( um) '31" — 10 p'.l. .Gle.\i”{nz

significant improvement expected from alignment with data in near future
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Detector Performance
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e Muons

e Electrons

Detector
performance
consistent with
expectations!

Detector Performance
J/v and v’
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Runll Data and First Physics Results

e Delivered luminosity about 50 pb-!

e Mostly used to commission detector
— Now complete

e First results from about 10 pb-! of physics
quality data
— New center of mass energy — measure cross sections

— Exploit our High pT Physics capabilities at the energy
frontier

o See also talks in parallel sessions
— include results from both Runl and RunlIl
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Dzero talks during the parallel sessions

e Jet measurement with the KT method (Ursula Bassler)

e Minireview on Low Scale Gravity and ED at HERA/LEP/Tevatron
(Gregorio Bernardi )

e Photon and Jet Physics at D@ (Marek Zielinski)

e Search for SUSY at the Tevatron (Vishnu Zutshi)

e W boson mass and width measurements (Sarah Eno)
e Top physics at the Tevatron (Ia Iasvilli)

e The D@ tracking system for Run II (George Ginther)
e The D@ detector for Run II (Levan Babukhadia)

e +... a few more talks by CDF speakers which include Dzero
RunllI results.
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B-Mesons

Average B Lifetime (B— J/y+X)
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Jets PhYSiCS 2-jet event
. Ee11~230 GeV

- E[2~190 GeV

e AtVs=1.96 TeV, cross section 2x
larger compared to 1.8 TeV (Run I) for
jets with p; > 400 GeV

> L . .
& °F ¢ Inclusive jet p; spectrum e
E - 90 Cone algorithm, R = 0.7
5 1F ¢ o In] < 0.4 - -
Z . oscmi<or Luminosity -
S o'l : -1
© 10 99 5-8 pb
g ‘.
S 10" s,
5 ° i,
> o s . .
S 10° ; & | Dijet mass spectrum
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10"l D@ preliminary % . g: 58 In, 5| < 0.4
T R NN BN AR DR R S 2 0.4 <INyl <07
50 100 150 200 250 300 350 400 s 10 &
= = GeV 3 e
 Only statistical errors ™" 5 :
 Preliminary jet energy scale gLOF s
e Not fully corrected !
- . . . 210" R
(for unsmearing, efficiencies) £ ¢ .
8 [ D@ preliminary 5
e In the works: S S R B R

200 300 400 500 600 700
— expanded n range, Improved energy scale... M; [GeV]
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W and Z boson production

W(— ev) event characteristics
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W and Z Boson production cross section

e Data Sample:
— Luminosity ~ 7.5 pb-1
— 9205 W candidates
— 328 Z candidates

o Cross section measurements:

D@ Run 2 Preliminary

D& (e) Run2 ]
DD (e) *DD (n)]
CDF(e) = CDF()
UAL  ~ UA2

—z > & N

=

Center of Mass Energy (TeV)

o B(Z — ee) = 26620 g5 205355t 2Tz DD
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W and Z Boson production cross section

e Ratio of cross sections

X B(W—
R = 0;/;)(8((2_) 6’3) = 10.0 £ 0.85qr = 1.34yst

e W boson width

R — ow XB(W—ev) _ owxMN(W—er)
oz xB(Z—ee) T oyxB(Z—ee)ly

— Using (W)/o(Z) from theory and B(Z— ee) from LEP
My = 2.2620.185q1% 0.295y51£0.04hery G

A0

— In good agreement with world average
= 2.1351+0.069 GeV

First results at 1.96 TeV
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W/Z boson + multijet events
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*Top Physics:
W+>3jets, Z+>2jets
*Higgs Physics:
W/Z +> 2jets

sNeed excellent b-jet identification
eSecondary vertex recons.
oSoft leptons in jets
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H- WW
e Why H — WW at low luminosities?

v

— 4th fermion family enhances SM Higgs cross sections by a
factor of ~ 8.5 for Higgs mass between 100-200 GeV

— Fermiophobic Higgs: B(H— WW) >98% for m, > 100 GeV
e Search for ee+E; events
 Understand Backgrounds for SM Higgs Search

Azimuthal opening angle
between the leptons

Observed events in our data and
estimated backgrounds
are in good agreement.

. 10"
Develop tools necessary for analysis

Of larger data sets.

dN/dA &

- D@ Run 2 Preliminary

10 . Data =WW
- =Multi-jet =Wy

- =Wijets

|
10 E

luminosity
8.8 pb1

Require good
ete-
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Search for Phenomena beyond the SM

e Many Analyses in progress: — I\
. i An eepu candidate
— Likesign dielectrons
— Jets+Missing Et

. < < N N R
2 DR 27S O\ O N B
O N\ N N NI
- ] N\ S < Ny .- e
— 2 ST 1l ===
ri-iepton signatures ~ AN e
T S | S
NS 1

e One of cleanest signatures of SUSY T Ry o
chargino+neutralino production via W* *

e GMSB SUSY
pp — gauginos >W,Z,y + ;(10 Zlo

— 7y + GG+ X
—inclusive search for yy[; + X
— Limit:
" 5<09pb @95% CL

— Sensitivity is still too low to exclude SUSY points
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Leptoquarks

o particles with properties of both quarks and
leptons; restore symmetry between the two

e Signature: eejj events

Data : 18 events
Background : 15.3 £ 5.3 events

LQ (m =100 GeV): 15.4 + 2.0 events
LQ(m=140GeV): 3.1+0.3 events

v
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8
e LQ (100 GeV)
6
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21—
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M, > 113 GeV/c?
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A i
w10 —
@ :
2 2 —&—  95% CL limit
U N LO Xsec
NX ——— HNLOXsec
el
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1st gen. Scalar Leptoquark Mass [GeV]

Consistent with our Run I result
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Extra Dimensions

e Search for large extra spatial dimensions via
virtual graviton effects

e eteryyand utu- events

2

e Run2 Preliminary Limit:
— Ms(GRW) > 0.92 TeV (ee,yy)

200 400 g0
diEM Mass, GeV

e DO Run I limits:
— Ms(GRW) > 1.2 TeV

200~ 400 600
diEM Mass, Gev diEM Mass, GeV
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Future Prospects

e Continue to Search for New Physics
— SUSY, strong dynamics, others...

e Rich program of B-physics
e Measure W/Z Properties (A,;, W mass to 30 MeV)

o Comprehensive study of Top quark Properties (2fb1)
— Cross section(7%), Mass (2 GeV)
— spin correlations, charge, top-gauge boson couplings

* Precision measurements of Top quark and W Boson mass
— constrain the Higgs Boson

 Direct Searches for the Higgs Boson
— Run ITa: M, ~ 115 GeV

— Run IIb: M, > 180 GeV or see signal

e With 15 fb!
— dm, ~ 1 GeV, dmy, ~ 15 MeV, Az ~ 2 x 104
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Can we exclude the SM?

summer 2002

6) _
Aahad 2
— 0.02761++[10.00036/ -
- 0.02747++00. 00012_

4 o Without NuTeV

| Excluded W4 Preliminary_
20 100 400
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2 e current central values

0

~ 2008
0
Grunewald Hemtz Narain,
Schmltt hep- ph/0111217
4- i
2, _
OEchuded<..._,

20

100
my (GeV)

e 3Aa®)_4(M;2) = 104, 5M,, = 20 MeV, 5m, = 1 GeV
e could lead to inconsistency within SM framework

- 400
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Thanks to my collaborators...
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Institutions:
33 US, 40 non US

Collaborators:
334 from US o
312 from non US institutions &=
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Conclusion

First physics results at 1.96 TeV
— W and Z production cross sections
— First generation LQ limits, Limit on Large Extra Dimensions
— Lay foundation towards measurement of:
o B lifetime, b-quark cross sections, jet cross sections
e Many High p; analyses in progress awaiting more luminosity

e Enormous progress made over the last year
— detector performance optimization
— developing analysis tools

Improvements in store:
— optimization of event reconstruction
and selection procedures
— Triggers and DAQ performance,
— calibration, and alignment of the detectors

Looking forward to collecting large integrated luminosity !





